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In the title compound, C^H^Cl^C^, the benzene rings form 
dihedral angles of 89.56 (5) and 5.87 (5)° with the mean plane 
of the pyrazoline ring (r.m.s. deviation = 0.084 A). The 
dihedral angle between the two benzene rings is 87.57 (5)°. In 
the crystal, molecules are linked by O— H- ■ O and C— H- ■ O 
hydrogen bonds into a helical chain along the c axis. Between 
the chains weak C— H- ■ N and C— H- ■ O interactions are 
present. The crystal studied was an inversion twin with a 
domain ratio of 0.72 (4):0.28 (4). 

Related literature 

For general background to and the biological activities of 
pyrazolines, see: Samshuddin et al. (2011); Sarojini et al. 
(2010). For standard bond-length data, see: Allen et al. (1987). 
For the stability of the temperature controller used for the 
data collection, see: Cosier & Glazer (1986). For a related 
structure, see: Fun et al. (2010). 




Experimental 

Crystal data 

C 17 H 15 C1N 2 0 2 
M r = 314.76 
Orthorhombic, P2 1 2 1 2 1 
a = 5.0213 (2) A 
b = 15.6834 (5) A 
c = 18.6368 (6) A 

Data collection 

Bruker SMART APEXII CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
Tna,, = 0.892, T max = 0.944 

Refinement 

R[F 2 > 2a(F 2 )} = 0.030 

wR(F 2 ) = 0.082 

S = 1.05 

5194 reflections 

205 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 

Table 1 

Hydrogen-bond geometry (A, °). 



V = 1467.67 (9) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.27 mm~' 
T = 100 K 

0.43 x 0.36 x 0.22 mm 



21739 measured reflections 
5194 independent reflections 
4925 reflections with / > 2a(l) 
R,„, = 0.019 



Ap max = 0.33 e A 

Ap mi „ = -0.26 e A~ 3 

Absolute structure: Flack (1983), 

2089 Friedel pairs 
Flack parameter: 0.28 (4) 



D-H-A 


D-H 


H-A 


D-A 


d-yi-a 


01-H1O1-O2' 


0.88 (2) 


1.82 (2) 


2.6971 (12) 


111 (2) 


C8-H8A---N2" 


0.99 


2.56 


3.5038 (14) 


160 


C8-H8B- ■ -Ol'" 


0.99 


2.52 


3.4887 (12) 


166 


C12-H12A- ■ 02' 


0.95 


2.51 


3.1982 (12) 


130 


Symmetry codes: (i) — x - 


h |, -y + 2.z- 


r j; (ii) x — 1, y 


z; (iii) x — |, — y - 





t Thomson Reuters ResearcherlD: A-3561-2009. 
§ Thomson Reuters ResearcherlD: A-5525-2009. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

The authors would like to thank Universiti Sains Malaysia 
(USM) for a Research University Grant (No. 1001/PFIZIK7 
811160). BN thanks the UGC for financial assistance through 
SAP and BSR one-time grant for the purchase of chemicals. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: IS5074). 
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1 -[5-(4-Chlorophenyl)-3-(4-hydroxyphenyl)-4,5-dihydro-1 H-pyrazol-1 - 
yl]ethanone 

Hoong-Kun Fun, Ching Kheng Quah, S. Priya, B. Narayana and B. K. Sarojini 
Comment 

Pyrazolines have been reported to exhibit a broad spectrum of biological activities including antibacterial, antifungal, 
antioxidant and analgesic properties (Samshuddin et al, 2011; Sarojini et al, 2010). In continuation of our work on 
synthesis of pyrazoline derivatives (Fun et al, 2010), the title compound (I) is prepared and its crystal structure is 
reported. 

In the title molecule (Fig. 1), the two benzene rings (C1-C6 and C10-C15) form dihedral angles of 89.56 (5) and 5.87 
(5)°, respectively, with the 4,5-dihydro-l//-pyrazole ring (N1/N2/C7-C9). The benzene rings form a dihedral angle of 
87.57 (5)°. Bond lengths (Allen et al, 1987) and angles are within normal ranges and are comparable with a related 
structure (Fun et al, 2010). The crystal studied was an inversion twin with a domain ratio of 0.28 (4):0.72 (4). In the 
crystal structure (Fig. 2) molecules are linked via intermolecular 01 — HlOl -02 and C12 — H12A-02 hydrogen bonds 
(Table 1) into a helical chain along the c axis. Weak C8 — H8A--N2 and C8 — H8B-01 are also observed between the 
chains. 

Experimental 

A mixture of (2£)-3-(4-chlorophenyl)-l-(4-hydroxyphenyl)prop-2-en-l-one (2.58 g, 0.01 mol) and hydrazine hydrate (0.5 
ml, 0.01 mol) in 25 ml acetic acid was refluxed for 6 h. The reaction mixture was cooled and poured into 50 ml ice-cold 
water. The precipitate was collected by filtration and purified by recrystallization from ethanol. The single crystals were 
grown from DMF by slow evaporation method and yield of the compound was 80% (m.p. : 530 K). 

Refinement 

Atom HlOl was located in a difference Fourier map and refined freely [refined distance 01 — HlOl = 0.88 (2) A]. The 
remaining H atoms were positioned geometrically and refined using a riding model, with C — H = 0.95 or 1.00 A and 
£4o(H) = 1.2 or 1.5 U eq (C). A rotating group model was applied to the methyl group. The crystal studied was an inversion 
twin with a 0.28 (4):0.72 (4) domain ratio. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT (Bruker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound, showing 50% probability displacement ellipsoids for non-H atoms. 



mi 



-V' 



Jt^r II \ 




v 



Figure 2 

The packing diagram of the title compound, viewed along the a axis. H atoms not involved in hydrogen bonds (dashed 
lines) have been omitted for clarity. 



1 -[5-(4-Chlorophenyl)-3-(4-hydroxyphenyl)-4,5-dihydro-1 H-pyrazol- 1 -yl]ethanone 

Crystal data 

C17H15CIN2O2 Hall symbol: P 2ac 2ab 

M r = 314.76 a = 5.0213 (2) A 

Orthorhombic, P2i2i2i b = 15.6834 (5) A 
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c = 18.6368 (6) A 


Cell parameters from 9904 reflections 


V= 1467.67 (9) A 3 


(9 = 3.4-32.7° 


Z = 4 


/u = 0.27 mnr 1 


7^(000) = 656 


T= 100 K 


D x = 1.424 MgnT 3 


Block, colourless 


Mo Ka radiation, 1 = 0.71073 A 


0.43 x 0.36 x 0.22 mm 


Data collection 




Bruker SMART APEXII CCD area-detector 


21739 measured reflections 


diffractometer 


5194 independent reflections 


Radiation source: fine-focus sealed tube 


4925 reflections with I > 2ct(I) 


Graphite monochromator 


Rint = 0.019 


<p and co scans 


$max 32.7 , Qmin 1.7 


Absorption correction: multi-scan 


h = -7^7 


(SADABS; Bruker, 2009) 


k= -23^23 


T mm = 0.892, = 0.944 


/ = -28->28 


Refinement 




Refinement on F 2 


Hydrogen site location: inferred from 


Least-squares matrix: full 


neighbouring sites 


RIF 2 > 2o(i*)] = 0.030 


H atoms treated by a mixture of independent 


wR(F) = 0.082 


and constrained refinement 


S = 1.05 


w = U[o\F 0 2 ) + (0.0486P) 2 + 0.1907P] 


5194 reflections 


where P = (F 2 + 2F 2 )/3 


205 parameters 


(A/o)^ = 0.001 


0 restraints 


Ay9 max = 0.33 e A~ 3 


Primary atom site location: structure-invariant 


Apmin = -0.26 e A~ 3 


direct methods 


Absolute structure: Flack (1983), 2089 Friedel 


Secondary atom site location: difference Fourier 


pairs 


map 


Flack parameter: 0.28 (4) 


Special details 




Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 


(Cosier & Glazer, 1986) operating at 100.0 (1) K. 




Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 


matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 


correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 


(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 


Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 


conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 


used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 


on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 




Cll 0.69906(7) 0.812228 (18) 


0.062645 (13) 0.02929 (7) 


01 0.64339 (19) 0.76579 (5) 


0.68963 (4) 0.02423 (17) 


02 0.49802(19) 1.14641 (5) 


0.26805 (4) 0.02311 (16) 


Nl 0.48592 (19) 1.05034 (5) 


0.35670 (4) 0.01842 (16) 


N2 0.57563 (19) 1.01940(5) 


0.42259 (4) 0.01797 (16) 


CI 0.5989 (2) 0.89416(6) 


0.26375 (5) 0.01860(17) 


H1A 0.6798 0.8854 


0.3092 0.022* 
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C2 


0.6960 (2) 


n or 1 AO //T A 
0.85102 (6) 


A OA/1 A/1 /C A 

0.20404 (5) 


A A1 AAC /1 OA 

0.01995 (18) 




H2A 


0.8422 


0.8129 


A O AO A 

0.2084 


A AO A sk 

0.024* 




C3 


a /oa 
0.5 /54 (I) 


A Q/T/1 /TO //:a 

0.86468 (6) 


A 1 1 OA'3 /CA 

0.1380.3 (?) 


A A1 fior /1 a\ 

0.01985 (19) 




C4 


f\ i£_f\f\ /oa 
0.3600 (2) 


0.91916 (/) 


A 1 T A/"f| /ca 

0.13069 (5) 


A AO 1 1 /OA 

0.0213 (2) 




T T A A 
H4A 


0.2775 


a nnn 

0.9270 


A AO C 1 

0.0853 


A AO £ A 

0.026* 




C5 


A /OA 

0.2664 (2) 


A A/IOOA f£.\ 

0. 96220 (0) 


A 1 A 1 AO /CA 

0.19103 (?) 


A A1 C\£.C\ /1 0\ 

0.01969 (18) 




H5A 


A 1 O A^» 

0.1202 


1 AAAO 

1.0002 


A 1 O f C 

0.1865 


A AO A 

0.024* 




C6 


a io/n /o A 

0.3843 (2) 


A Af/M 1 //"A 

0.95017 (6) 


A inir /CA 

0.25775 (5) 


A A1 /"OO /1 /~\ 

0.01623 (16) 




C / 


U.Z /SO (Z) 


A oo/:a 1 
U.9yt)Ul (0) 


U.JZ34J (3j 


A A 1 ^7AA /1 H\ 
U.U1 /VU (1 /) 




H /A 


a nni 
U. IzUl 


1 a*5 1 ^ 
1.031 3 


A T 1 A*} 


A AO 1 * 

U.Uzl T 




Co 


U.ZU94 (Z) 


U.936Z1 (6) 


U.3o6 11 (5) 


0.0191 / (1 /) 




H8A 


A AO 1 A 

0.0320 


A A A AT 

0.9497 


0.4069 


A AO O 

0.023* 




Hot) 


A O 1 TO 

u.zizy 


A QHCH 

0.0 ID 1 


U.J / 1 / 


A All * 




C9 


A /IOTA /OA 

0.4279 (2) 


A AC C 1 A //'A 

0.95519 (6) 


A A "> AAA /C\ 

0.43990 (5) 


A A1 /'/"O /1 

0.01668 (16) 




L10 


A A no O 

0.4788 (2) 


A AATCO /jCA 

0.90758 (6) 


A C A /_ 1 ^" /CA 

0.50616 (5) 


A A 1 /I /I 1 / 1 zT\ 

0.01641 (16) 




pi 1 
Cll 


a tzoizz /oa 
0.6865 (2) 


A AO 1 A 1 f£. \ 

0.93201 (0) 


0.55202 (5) 


AAIOOO /1 *7\ 

0.01882 (1 /) 




T T 1 1 A 

H11A 


0.7907 


A AOA*7 

0.9807 


A C /I AC 

0.5405 


A AO O A 

0.023* 




C12 


U. /4z4 (z) 


U.S56.3U (6) 


U.61 J /8 (5) 


a A 1 Cil 1 /10\ 

0.01932 (18) 




TT1 ^ A 

H12A 


0.8841 


0.9036 


0.6443 


A AO O A 

0.023* 




C13 


A COflC /OA 

0.5895 (2) 


A O 1 A A C f C\ 
(J. 81446 (6) 


U.6J1Z/ (5) 


a ai 000 /1 n\ 
0.01882 (1 /) 




p 1 /i 
C14 


A O *7*7/1 /0\ 

U.J / /4 (2 J 


A TO 1 1 A /'T^ 


A COT) 1 
U.D8 /Zl (Oj 


A AO 1 CO /I OA 

0.02158 (iy) 




T T 1 /I A 

H14A 


A O /"O O 

0.2688 


0.7438 


0.5997 


A AO /" rfs 

0.026* 




C15 


A 11 /If /O \ 

0.3245 (2) 


A 0")*7AA //"A 

0.83700 (6) 


A CO/1AO / C A 

0.52498 (5) 


A A1 AT) /1 OA 

0.01973 (18) 




H15A 


0.1813 


0.8201 


A A A A A 

0.4949 


A AO A sk 

0.024* 






U.J07I ^Z J 


1 1 ? 1 1 Q (f>\ 


U.JZOUJ ^ 


U.U17Z0 v 87 




C17 


0.8134 (3) 


1.16620 (7) 


0.36378 (6) 


0.0243 (2) 




H17A 


0.9646 


1.1723 


0.3309 


0.037* 




H17B 


0.8681 


1.1329 


0.4058 


0.037* 




H17C 


0.7536 


1.2228 


0.3792 


0.037* 




H101 


0.774 (5) 


0.7911 (13) 


0.7133(11) 


0.056 (6)* 




Atomic displacement parameters (A 2 ) 




U n 


IP IP 3 


U u 






Cll 


0.03723 (16) 


0.03089 (13) 0.01976 (10) 


-0.00079 (12) 


0.00636 (10) 


-0.00525 (9) 


01 


0.0309 (4) 


0.0200(3) 0.0218 (3) 


-0.0001 (3) 


-0.0040 (3) 


0.0028 (3) 


02 


0.0285 (4) 


0.0202 (3) 0.0205 (3) 


0.0030 (3) 


0.0016(3) 


0.0018 (3) 


Nl 


0.0205 (4) 


0.0169 (3) 0.0178 (3) 


0.0003 (3) 


-0.0021 (3) 


-0.0003 (3) 


N2 


0.0198 (4) 


0.0170(3) 0.0171(3) 


0.0013 (3) 


-0.0008 (3) 


-0.0004 (3) 


CI 


0.0185 (4) 


0.0194(4) 0.0179(4) 


0.0021 (4) 


-0.0021 (3) 


0.0006 (3) 


C2 


0.0202 (5) 


0.0187(4) 0.0210(4) 


0.0020 (4) 


0.0003 (4) 


-0.0008 (3) 


C3 


0.0241 (5) 


0.0180(4) 0.0174(4) 


-0.0041 (4) 


0.0032 (4) 


-0.0007 (3) 


C4 


0.0239 (5) 


0.0229(4) 0.0170(4) 


-0.0021 (4) 


-0.0023 (4) 


0.0017 (3) 


C5 


0.0192 (4) 


0.0204 (4) 0.0195 (4) 


0.0018 (4) 


-0.0025 (4) 


0.0022 (3) 


C6 


0.0153 (4) 


0.0162 (4) 0.0173 (3) 


-0.0005 (3) 


-0.0008 (3) 


0.0007 (3) 


C7 


0.0159(4) 


0.0186(4) 0.0192(3) 


0.0019 (4) 


-0.0012 (3) 


-0.0004 (3) 


C8 


0.0154 (4) 


0.0236 (4) 0.0185 (3) 


-0.0011 (4) 


0.0005 (3) 


-0.0010 (3) 


C9 


0.0149 (4) 


0.0181(4) 0.0170(3) 


0.0019 (3) 


0.0004 (3) 


-0.0025 (3) 


CIO 


0.0151 (4) 


0.0173 (4) 0.0168 (3) 


0.0013 (3) 


0.0012 (3) 


-0.0014 (3) 


Cll 


0.0193 (4) 


0.0187(4) 0.0184(4) 


-0.0017 (4) 


0.0003 (3) 


-0.0012 (3) 
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CM 0 0900 
viz u.uzwu yj) 


0 0901 (A\ 0 01 78 (X\ 


—0 0006 (A\ 

U.UUUU It J 


—0 0001 (V\ 


—0 0090 (X\ 


C13 0.0217 (4) 


0.0167(4) 0.0181(3) 


0.0032 (4) 


0.0016 (3) 


-0.0015 (3) 


C14 0.0222 (5) 


0.0185 (4) 0.0240(4) 


-0.0027 (4) 


0.0004 (4) 


0.0014(3) 


C15 0.0174(4) 


0.0202 (4) 0.0216(4) 


-0.0002 (4) 


0.0002 (4) 


-0.0004 (3) 


C16 0.0232 (5) 


0.0154(4) 0.0192(4) 


0.0024 (4) 


0.0044 (4) 


-0.0020 (3) 


C17 0.0306 (5) 


0.0177(4) 0.0247(4) 


-0.0042 (4) 


0.0007 (4) 


-0.0025 (3) 


Geometric parameters 










Cll — C3 


1.7425 (10) 


t~^H T T "7 A 

C7 — H7A 




1 A A A A 

1.0000 


Ul — CI 3 




Co — cy 




1 .50o0 (14) 


01 — H101 


0.88 (2) 


/~" O T TO A 

C8 — H8A 




A AAAA 

0.9900 


02 — C16 


1.2382 (13) 


/■"I o T TOT! 

C8 — H8B 




A AAAA 

0.9900 


JN1 — C16 


1.352 / (13) 


C9 — C 1 0 




1.4656 (13) 


Nl — N2 


1 ") A C 1 /I 1 \ 

1.3951 (ll) 


C 1 0 — C 1 5 




1.3961 (14) 


Nl — C7 


1.4812 (14) 


p 1 t\ pi 1 

C 1 0 — C 1 1 




1.401o (14) 


N2 — C9 


1.2917 (13) 


Cll — C12 




1.3847 (13) 


p i P"> 

LI — C2 


1 1 AA/T / 1 A \ 

1.3906 (14) 


/^i 1 TT11A 

Cll — H11A 




A A C A A 

0.9500 


CI — Co 


1.3947 (14) 


C12 — C13 




1.4019 (15) 


CI — H1A 


0.9500 


p 1 r\ Til i A 

C12 — H12A 




0.9500 


C2 — C3 


1 1 OHO / 1 /I \ 

1.3878 (14) 


C13 — C14 




1 inn /i c \ 

1.3937 (15) 


C2 — H2A 


0.9500 


Cl4 — C15 




1.3906 (14) 


p ~> p /i 

C3 — C4 


1.3853 (17) 


C14 — H14A 




0.9500 


C4— C5 


1.3932 (14) 


Cl5— H15A 




0.9500 


C4 — H4A 


0.9500 


Cl6— C17 




1.5039(17) 


C5 — C6 


1 i a a 1 / 1 i \ 

1.3901 (13) 


C17 — H17A 




A A O AA 

0.9800 


/-if TTC A 

C5 — H5A 


A ACAA 

0.9500 


pin TT 1 "7 D 

C17 — H17B 




A AOAA 

0.9800 


C6 — C7 


1.5156 (13) 


pin TT i TP 

C17 — H17C 




A AOAA 

0.9800 


f~*n r^o 

C7 — C8 


1.5464 (14) 








P 1 "> /~~\ 1 T T 1 / A 1 

C 1 J — U 1 — H 1 U 1 


1 f\H 1 /1 

10 /.z (13) 


p -7 p o i yon 

C / — Co — Hob 




ill o 

1 1 l.z 


C16 — Nl — N2 


1 OO 1 O /A\ 

122.28 (9) 


T TO A p O T TOT* 

H8A — C8 — H8B 




1 AA T 

109.2 


p i /-" XT1 "7 

C16 — Nl — C7 


1 ,1 ") A /ON 

124.39 (8) 


N2 — C9 — C10 




120.49 (9) 


XTO XT1 f~*H 

Nz — N 1 — C7 


113.28 (8) 


\M pA P O 

N2 — C9 — Co 




1 1 yl AC / A\ 

114.05 (9) 


p (\ XTO XT1 

C9 — N2 — Nl 


1 AT "7 A ZO\ 

107.79 (8) 


pi A PA Z" 1 O 

C10 — C9 — C8 




nc /i /a\ 

125.46 (9) 


p r% ni p s 

C2 — CI — Co 


i OO / A\ 

120.88 (9) 


PIC P1A pi 1 

C15 — C10 — Cll 




1 1 O A f /A\ 

118.46 (9) 


p /-» /"i -i T T 1 A 

C2 — CI — HI A 


119.6 


p i <- p -I p. PA 

CI 5 — C10 — C9 




1^1 T C ic\\ 

121.25 (9) 


p / p 1 TT1A 

Co — Ll — HI A 


1 1 A / 

119.6 


pi i pin p a 

Cll — C10 — C9 




1 OA OA /A\ 

120.29 (9) 


C3 — C2 — CI 


1 1 O H £L / 1 A\ 

118.76 (10) 


C12 — Cll — C10 




121.07 (10) 


C3 — C2 — H2A 


120.6 


/—i i r\ p -ll T T 1 1 A 

Cl2 — Cll — H11A 




119.5 


CI — C2 — H2A 


120.6 


/"■< \ f\ p i 1 T T 1 1 A 

C10 — Cll — H11A 




119.5 


C4 — C3 — C2 


111 CO /A\ 

121.58 (9) 


pi i pn p i ~) 

Cll — Clz — C13 




1 1 A OA / 1 A\ 

119.89 (10) 


C4 — Ci — Cll 


1 1 C\ 11 /Q\ 

119.33 (8) 


p i i pn un a 
Cll — Clz — HlzA 




1 OA 1 

120.1 


C2 — C3 — Cll 


1 1 A 1 A /A\ 

119.10 (9) 


Pi 1 1 /~1 1 ^ 111 ^ A 

Cl3 — Cl2 — H12A 




120.1 


C3— C4— C5 


1 18.84 (9) 


01— CI 3— Cl4 




118.50(9) 


C3— C4— H4A 


120.6 


01— Cl3— Cl2 




121.97(10) 


C5— C4— H4A 


120.6 


Cl4— Cl3— Cl2 




119.53 (9) 


C6— C5— C4 


120.85 (10) 


Cl5— Cl4— Cl3 




120.08 (10) 


C6— C5— H5A 


119.6 


Cl5— Cl4— H14A 




120.0 


C4— C5— H5A 


119.6 


Cl3— Cl4— H14A 




120.0 
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p C p /l pi 

C5 — Co — LI 


1 i c\ A A /AN 

119.09 (9) 


P 1 /I pi f fll A 

C 1 4 — L 1 5 — C 1 0 




1 OA AT / 1 AN 

120.93 (10) 


C5 — C6 — C7 


1 TA f rv /AN 

120.59 (9) 


C14 — C15 — H15A 




119.5 


p i p / PT 

CI — Co — C7 


1 O 1 /ON 

120.31 (8) 


A P1C TT1 f A 

C10 — C15 — H15A 




1 1 A C 

119.5 


xt 1 /~n p / 

N 1 — C7 — C6 


111 on /an 

111. 39 (9) 


/--\ -» /"> 1 / XT 1 

02 — C16 — Nl 




1 1 A 1 1 / 1 AN 

119.33 (10) 


Nl — C7 — Co 


1 A A O 1 /n\ 

100.81 (7) 


02 — C 1 6 — C 1 7 




1 11 O /I / 1 AN 

122.34 (10) 


C6 — C7 — C8 


11/1 A1 /ON 

114.01 (8) 


Nl — C16 — C17 




1 1 O 1 1 /AN 

118.33 (9) 


\ti in * 

Nl — C7 — H7A 


1 1 A 1 

110.1 


C16 — C17 — H17A 




1 AA C 

109.5 


C6 — C7 — H7A 


110.1 


C16— C17— H17B 




109.5 


C8 — C7 — H7A 


110.1 


H17A— C17— H17B 




109.5 


pi r\ f i o P"7 

C9 — C8 — C7 


1 A1 /"A /ON 

102.60 (8) 


C16 — C17 — H17C 




109.5 


p (\ PO T TO A 

C9 — Co — Ho A 


1111 

111.2 


tti n » pn TT1 1A 

HI/A — L17 — H17C 




1 AA C 

109.5 


/ ^ O TTO A 

C7 — C o — Ho A 


111 i 
111.2 


tti pn tti 7A 

H17B — C17 — H17C 




1 AA C 

109.5 


p l\ PO [TOD 

C9 — Co — Hob 


ill o 

1 1 1.2 








p i s~ XT1 \T1 / " A 

C16 — Nl — N2 — C9 


1 T C f C / A N 

175.65 (9) 


Nl — N2 — C9 — C10 




1TO /I 1 /ON 

178.41 (8) 


C7 — N 1 — N2 — C9 


/T OA / 1 1 \ 

-6.89 (11) 


N 1 — N2 — C9 — C8 




1 f / /1 1 \ 

— 1.56 (11) 


t~" £. p 1 p^ p*3 
Co — CI — C2 — C 3 


A AA / 1 C\ 

0.00 (16) 


/— " ^ PO PA X.TO 

C / — Co — Cv — JN2 




O Cfl / 1 1 N 
0.39 (11) 


i PO P O p A 

C 1 — C2 — C 3 — C4 


-0.79 (16) 


p -7 PO PA p 1 A 

C7 — C o — C9 — C 1 0 




ni "> >7 /AN 

—171.37 (9) 


CI — C2 — C3 — Cll 


1 T O AO /ON 

178.98 (8) 


\TA PA f ' 1 A P 1 ^ 

N2 — C9 — C 1 0 — C 1 5 




1 TO "71 /1 AN 

-178.72 (10) 


C ' ~\ p ~) p a p r 

L2 — C3 — C4 — C5 


1 1/^/1 /CN 

1.16 (16) 


P O PA PI A pi f 

C8 — C9 — C10 — C15 




1 1^/1 f \ 

1.24 (15) 


pii po a P£ 
Cll — C3 — C4 — C5 


1 no a i /o\ 
— 1 /0.61 (8) 


JN 2 — C9 — C 1 0 — C 1 1 




0.8 / (14) 


po a pc p/c 

C3 — C4 — C5 — Co 


-0.76 (16) 


C8 — C9 — C 1 0 — C 1 1 




1 "7 A 1 *7 / 1 A\ 

-179.17 (10) 


C4 — C5 — C6 — C 1 


A A A /1 C\ 

0.00 (15) 


C15 — C10 — Cll — C12 




1.49 (15) 


p /J PC / 1 /. P "7 

C4 — C5 — Co — C7 


1 "70 A /I / 1 AN 

-178.94 (10) 


Afl pi A pi 1 pii 

C9 — C10 — Cll — C12 




1 TO 1 1 /AN 

-178.12 (9) 


po p i p/r pc 

C2 — C 1 — Co — CD 


0.3s (15) 


C10 — Cll — C12 — C13 




— U.15 (16) 


C2 — CI — Co — C7 


179.32 (9) 


p i -1 p -l 1 p -1 1 pi 1 

Cll — Cl2 — C13 — Ol 




1 TT /I /AN 

177.34 (9) 


p i s- XT1 /~C7 / • / 

C16 — Nl — C7 — Co 


/'T /'O / 1 1 N 

67.68 (12) 


p -l 1 p \ r\ p i ^> p -i >i 

Cll — C12 — C13 — C14 




-1.79 (15) 


"KT1 TvT1 r~*H /"• /_ 

N2 — N 1 — C7 — Co 


1 AA "71 /AN 

-109.72 (9) 


f~\ 1 PH p 1 /] P1C 

Ol — C13 — C14 — C15 




1 *7/C OA / 1 AN 

-176.80 (10) 


P1£ xti /~"7 po 
Clo — JN1 — C/ — Co 


m a 1 /a\ 
— 1 / 1. 01 (9) 


pn pn pi i pk 
Clz — C13 — C14 — C15 




z.36 (16) 


\T1 XT1 /"II /"I o 

N2 — N 1 — C7 — C8 


11.59 (11) 


p 1 i p t /I p 1 c /" ^ 1 A 

Cl3 — Cl4 — Cl5 — C10 




-1.01 (16) 


C\ C(\ Cl N1 
y^J — v^O — L / — IN 1 


— 1 7A 77 /1 ON 


P11 Pin c^'\ c\a 




—n qi n i\ 


Cl— C6— C7— Nl 


60.30 (12) 


C9— C10— C15— C14 




178.69 (10) 


C5— C6— C7— C8 


125.96(10) 


N2— Nl— C16— 02 




-178.73 (9) 


Cl— C6— C7— C8 


-52.96(13) 


C7— Nl— C16— 02 




4.09(15) 


Nl— C7— C8— C9 


-11.08(10) 


N2— Nl— C16— C17 




1.74(15) 


C6— C7— C8— C9 


108.36(9) 


C7— Nl— C16— C17 




-175.43 (9) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


01— H101-02 1 


0.88 (2) 


1.82 (2) 


2.6971 (12) 


171 (2) 


C8— H8^-N2" 


0.99 


2.56 


3.5038 (14) 


160 


C8— H85-01" 1 


0.99 


2.52 


3.4887 (12) 


166 


012^12^-02' 


0.95 


2.51 


3.1982 (12) 


130 



Symmetry codes: (i) -x+3/2, -y+2, z+1/2; (ii) x~\,y, z; (iii) x-1/2, -^+3/2, -z+1. 
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